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What is claimed is: 

1 . A coriaputer-assisted method for generating predicted binding targets of 
a selected molecule, msing a programmed computer including a processor, an input 
device, and an output \de vice, including the steps of: 

(a) inputting into the programmed computer, through the input device, data 
including the identity ajpd three-dimensional coordinates of each of the atoms in the 
selected molecule; 

(b) determining, Jsing the processor, for each atom in the selected molecule, a 
predicted Gibbs free energjc of binding of the atom to an ideal ligand for the atom; 

(c) generating, u^ing\jie processor, a three-dimensional prediction model of 

lolecule by generating, using the three-dimensional 

coordinates of each of tile afbms in the selected molecule, a model of the atoms in the 
selected molecule and mapping onto each atom depicted in the model the 
corresponding determined predicted Gibbs free energy of binding; and 

(d) outputting, to the oi^ut device, the generated three-dimensional prediction 
model of binding targets. 



binding targets in the 




A computer-assisted method for predicting the binding affinity of a 
selected ligand for biViing to a selected binding site of a selected molecule, using a 
programmed computer r^cluding a processor, an input device, and an output device, 
including the steps of: 

(a) inputting into the Vogrammed computer, through the input device, data 
including the identity and thredrdimensional coordinates of each of the atoms in a 
selected binding site of a selecteq^ molecule; 

(b) inputting into the programmed computer, through the input device, data 
including the identity and three-dim^sional coordinates of each of the atoms in a 
selected compound; 
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1 1 (c) generating, using the processor, a model of the selected compound bound to 

12 the selected binding site; 

13 (d) determining, using the processor, the three-dimensional coordinates of an 

14 energy minimized strucWe of the selected compound when the selected compound is 

1 5 bound to the selected binaing site; and 

1 6 (e) determining, usiW the processor, a predicted binding affinity of the energy 

1 7 minimized selected compound for the selected binding site. 

1 ^y!^ A computer-assisted method for building a model of an ideal ligand for 

2 binding to a selected binding site of a selected molecule, using a programmed 

3 computer including a processor, an input device, and an output device, including the 

4 steps of: 

i. p 5 (a) inputting into the programmed computer, through the input device, data 

; j'l 6 including the identity and three-dimensional coordinates of each of the atoms in the 

7 selected binding site of the selected molecule; 
i.q 8 (b) determining, using the processor, the identity and location of a set of ligand 

9 atoms that are energetically complementary to each of the atoms in the selected 

M 10 binding site of the selected molecule based on global optimization of the Gibbs energy 

ill 

1 1 of binding of each of the ligand atoms in the set of ligand atoms; 
"f^^ 12 (c) generating, using the processor, a three-dimensional model of the set of 

i, i 

13 ligand atoms bound to the selected binding site; 

14 (d) outputting, to the output device, the three-dimensional model of the set of 

15 ligand atoms bound to the selected binding site. 



1 /i, A computer-assisted method for ranking each ligand in a set of selected 

2 ligands by its predicted binding affinities for binding to a selected binding site of a 

3 selected molecule, using a programmed computer including a processor, an input 

4 device, and an output device, including the steps of: 
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5 (a) inputting into the programmed computer, through the input device, data 

6 including, the identity and three-dimensional coordinates of each of the atoms in a 

7 selected binding site of a selected molecule; 

8 (b) determining the predicted binding affinity of each ligand in the set of 

9 ligands to the selected binding site of the selected molecule by: 

10 (i) inputting into the programmed computer, through the input device, 

1 1 data including the identity and three-dimensional coordinates of each of 

12 the atoms in the selected compound; 

13 (ii) generating, using the processor, a model of the selected compound 

14 bound to the selected binding site; 

15 (iii) determining, using the processor, the three-dimensional coordinates 
r,^, 16 of an energy minimized structure of the selected compound when the 

i=S 17 selected compound is bound to the selected binding site; and 

'4 

I jj 1 8 (iv) determining, using the processor, a predicted binding affinity of the 

19 energy minimized selected compound for the selected binding site; and 
;,B 20 (b) ranking each ligand according to its determined predicted binding affinity. 

]Z 1 5. A compWer-assisted method for generating predicted binding targets on 

1 y \ 

2 a internal, non-solvent eJmosed surface of a selected molecule, using a programmed 

^ 3 computer including a procl^ssor, an input device, and an output device, including the 

4 steps of: 

5 (a) inputting into the Jw-ogrammed computer, through the input device, data 

6 including the identity and threa'-dnnensional coordinates of each of the atoms in a 

7 selected partially unfolded st^€yf the selected molecule, the selected partially folded 

8 state including a folded portioii aJid an unfolded portion; 

9 (b) determining, using the processor, for each atom in the folded portion of the 

10 selected partially unfolded state of ttte selected molecule, a predicted Gibbs free energy 

1 1 of binding of the atom to the ideal lig^d for the atom; 
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12 (c) generatingAusing the processor, a three-dimensional prediction model of 

13 binding targets in the folded portion of the selected partially unfolded state of the 

14 selected molecule by generating, using the three-dimensional coordinates of each of the 

15 atoms in the folded portion of the selected partially unfolded state of the selected 

16 molecule, a model of thof^oms in the folded portion of the selected partially unfolded 

17 state of the selected moleciy^ mapping onto each atom depicted in the model the 

18 corresponding determined predicted Gibbs free energy of binding; and 

19 (d) outputting, to\he ot^tput device, the generated three-dimensional prediction 

20 model of binding targets. 

1 6/ A computer-assisted method for predicting the binding affinity of a 

2 selected peptide ligand for binding to a selected binding site of a selected molecule, 
•=J 3 using a programmed computer including a processor, an input device, and an output 
i=,y 4 device, including the steps of: 

5 (a) inputting into the programmed computer, through the input device, data 

•vJ 6 including the identity and three-dimensional coordinates of each of the atoms in a 

ii) 7 selected binding site of a selected molecule; 

8 (b) inputting into the programmed computer, through the input device, data 

9 including, the identity and three-dimensional coordinates of each of the atoms in a 
Q 1 0 selected dipeptide; 

1 1 (c) generating, using the processor, a model of the selected dipeptide bound to 

12 the selected binding site; 

13 (d) determining, using the processor, the three-dimensional coordinates of an 

14 energy minimized structure of the selected dipeptide when the selected dipeptide is 

15 bound to the selected binding site; and 

16 (e) determining, using the processor, a predicted binding affinity of the energy 

1 7 minimized dipeptide for the selected binding site. 
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1 7. The method of claim 6, further including: 

2 repeating steps (a) - (e) for a plurality of selected dipeptides and identifying as 

3 a lead dipeptide the selected dipeptide having the highest determined binding affinity. 

1 8. The method of claim 2, further including: 

2 (f) selecting a first polypeptide of three or more amino acids, the polypeptide 

3 including the dipeptide; 

4 (g) generating, using the processor, a model of the selected first polypeptide 

5 bound to the selected binding site; 

6 (h) determining, using the processor, the three-dimensional coordinates of an 

7 energy minimized structure of the selected first polypeptide when the selected first 
q 8 polypeptide is bound to the selected binding site; and 

!;;^^} 9 (i) determining, using the processor, a predicted binding affinity of the energy 



l^y 10 minimized first polypeptide for the selected binding site. 



1 9. The method of claim 8, fiirther including: 

■if 2 (j) selecting a second polypeptide including the first polypeptide; 

f^y 3 (k) generating, using the processor, a model of the selected second polypeptide 

^'"^ 4 bound to the selected binding site; 

Q 5 (1) determining, using the processor, the three-dimensional coordinates of an 

6 energy minimized structure of the selected second polypeptide when the second 

7 selected polypeptide is bound to the selected binding site; and 

8 (m) determining, using the processor, a predicted binding affinity of the energy 

9 minimized second polypeptide for the selected binding site. 
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10. The method of claim 8, further including: 
(j) selecting a variant of the selected polypeptide; 

(k) generating, using the processor, a model of the selected variant polypeptide 
boxmd to the selected binding site; 

(1) determining, using the processor, the three-dimensional coordinates of an 
energy minimized structure of the selected variant polypeptide when the selected 
variant polypeptide is bound to the selected binding site; and 

(m) determining, using the processor, a predicted binding affinity of the energy 
minimized selected variant polypeptide for the selected binding site. 

11. The method of claim 5 wherein the selected partially unfolded state is 
the partially unfolded statd having the lowest Gibbs energy of any potential partially 
unfolded state of the selected molecule. 

A computer prd^am, residing on a computer-readable medium, for 
generating predicted binding ta^rgets of a selected molecule, the computer program 
including instructions for causing a computer to: 

(a) receive data including \he identity and three-dimensional coordinates of each 
of the atoms in the selected molecule; 

(b) determine, for each atomV^ selected molecule, a predicted Gibbs free 
energy of binding of the atom to ad iJdeaUigand for the atom; 

(c) generate a three-dimens: onS^prraiction model of binding targets in the 
selected molecule by generating, uuing the three-dimensional coordinates of each of the 
atoms in the selected molecule, a model df the atoms in the selected molecule and 
mapping onto each atom depicted in the mi»del the corresponding determined predicted 
Gibbs free energy of binding; and \ 

(d) output the generated three-dimensibnal prediction model of binding targets. 
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\ A computer program, residing on a computer-readable medium, foX 
predicting the\binding affinity of a selected ligand for binding to a selected binding^ 
site of a selecte>d molecule, the computer program including instructions for causing 
a computer to: 

(a) receive data including the identity and three-dimensional coordinates of each 
of the atoms in a selected binding site of a . selected molecule; 

(b) receive dataVncluding the identity and three-dimensional coordinates of 
each of the atoms in a selected compound; 

(c) generate a modeKof the selected compound bound to the selected binding 

site; 

(d) determine the three-d^ensional coordinates of an energy minimized 
structure of the selected compouridS^hen the selected compound is bound to the 
selected binding site; and 

(e) determine a predicted bindin^affinity of the energy minimized selected 
compound for the selected binding site. 

l^"^ A computer program, residing on a computer-readable medium, for 
building a model of an ideal ligand for binding to a selected binding site of a selected 
molecule, the computer program including instructions for causing a computer to: 

(a) receive data including the identity and three-dimensional coordinates of 
each of the atoms in the seledted binding site of the selected molecule; 

(b) determine the identky and location of a set of ligand atoms that are 
energetically complementary to^ach of the atoms in the selected binding site of the 
selected molecule based on fifloWwptimization of the Gibbs energy of binding of each 
of the ligand atoms in the srfi of ftgJmd atoms; 

(c) generate a three-d^mensiipnlal model of the set of ligand atoms bound to the 
selected binding site; and 

(d) output the three-dimensioilal model of the set of ligand atoms bound to the 



selected binding site. 

\^ A computer program, residing on a computer-readable medium, for 
ranking each ligand in a set of selected ligands by its predicted binding affinities for 
binding to a selected binding site of a selected molecule, the computer program 
including instructions for causing a computer to: 

(a) receive data including the identity and three-dimensional coordinates of 
each of the atoms in a selected binding site of a selected molecule; 

(b) determine the predicted binding affinity of each ligand in the set of ligands 
to the selected binding site of the selected molecule by: 

(i) receiving data including the identity and three-dimensional 
coordinates of each of the atoms in the selected compound; 

(ii) generating a model of the selected compound 
bound to the selected binding site; 

(iii) determining the three-dimensional coordinates 

of an energy minimized structure of the selected compound when the 
selected compound is boimd to the selected binding site; and 

(iv) determining a predicted binding affinity of the 
energy minimized selected compound for the selected binding site; 

(b) rank each ligand according to its determined predicted binding affinity. 

16. A computer program, residing on a computer-readable medium, for 
generating predicted binding targets on a internal, non-solvent exposed surface of a 
selected molecule, the computer Program including instructions for causing a computer 
to: 



(a) receive data including 
of the atoms in a selected partial 



identity and three-dimensional coordinates of each 
ly uwfolded state of the selected molecule, the selected 



partially unfolded state including a folded portion and an unfolded portion; 
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8 (b) determinel for each atom in the folded portion of the selected partially 

9 unfolded state of the selected molecule, a predicted Gibbs free energy of binding of 

10 the atom to the ideal ligand for the atom; 

1 1 (c) generate a three-dimensional prediction model of binding targets in the 

12 folded portion of the selected partially unfolded state of the selected molecule by 

13 generating, using the three-dimensional coordinates of each of the atoms in the folded 

14 portion of the selected palrffially unfolded state of the selected molecule, a model of the 

15 atoms in the folded portibnA#^e selected partially unfolded state of the selected 

16 molecule and mapping onto eiach atom depicted in the model the corresponding 

17 determined predicted Gibqs free energy of binding; and 

1 8 (d) output the generated \hree-dimensional prediction 
{"3 1 9 model of binding targets. 

i 

1 yXl. A computer program, residing on a computer-readable medium, for 

illn 2 predicting the binding affinity of a selected peptide ligand for binding to a selected 

3 binding site of a selected molecule, the computer program comprising instructions for 

:^ 4 causing a computer to: 

i U 5 (a) receive data including the identity and three-dimensional coordinates of each 

; 6 of the atoms in a selected binding site of a selected molecule; 
■ 7 (b) receive data including, the identity and three-dimensional coordinates of 

8 each of the atoms in a selected dipeptide; 

9 (c) generate a model of the selected dipeptide bound to the selected binding 

10 site; 

1 1 (d) determine the three-dimensional coordinates of an energy minimized 

12 structure of the selected dipeptide when the selected dipeptide is bound to the selected 

13 binding site; and 

14 (e) determine a predicted binding affinity of the energy minimized dipeptide for 

1 5 the selected binding site. 



1 
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